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SIGNIFICANT ACCOMPLISHMENTS TO DATE: 

The contract i s  a new one and began on 15 October 1983. Our major 
objectives a re  to: (1) diagnose the physical processes responsible for 
the maintenance of the South Pacific Convergence Zone (SPCZ) and ( 2 )  
the role of the SPCZ i n  the large-scale circulation patterns of the Southern 
Hemisphere. 
which should take about three years t o  complete. 

examine 

To accomplish these objectives, we in i t i a t ed  a ser ies  of tasks 

Our f i r s t  task was to  acquire the necessary data. This was recently 
completed w i t h  the gracious help o f  Dr. John Ward o f  the National Meteorolog- 
ical  Center ( N M C ) .  
of 2.50 la t / lon  for  the globe for  the period 10-27 January 1979. The s e t  
contains twice daily values (0000 and 1200 GMT) of horizontal wind components, 
geopotential height, temperature and relat ive humidity a t  a l l  mandatory 
pressure levels from 1000 - 100 mb. I t  i s  based on Level III-b analyses 
or iginal ly  produced by the European Centre for  Medium-range Weather Forecasts 
(ECMWF). 
We also have acquired, a t  essent ia l ly  no cost ,  weekly averages of sea surface 
temperatures from NESDIS/NOAA, twice daily values of Level III-b mean sea 
level pressure from ECMWF, 6-hourly surface charts w i t h  s ta t ion data from 
NMC, 6-hourly GOES-W enhanced IR s a t e l l i t e  imagery and twice daily charts of 
outgoing longwave radiative energy from NESDIS. 
i n  the process of supplementing our data s e t  w i t h  various s a t e l l i t e  products 
derived from the McIDAS system and computing f a c i l i t y  a t  MSFC. 

We now have a s e t  of grid-point analysis a t  increments 

A detailed description of t h i s  data s e t  appears in Vincent (1982).  

Finally, we are currently 

O u r  second task, which is  currently underway, is t o  investigate cyclone 
development i n  the SPCZ, since i t  appears to  play an important role in some 
of the Zone's physical processes (e.g., condensational heating and precipita- 
t ion) .  
describes the l i f e  cycles of two SPCZ-cyclones. A Ph.D. student, Ms. Deirdre 
Kann, has begun a thorough investigation of these two cyclones, including 
a diagnosis o f  t he i r  energy budgets and the extent t o  which baroclinic 
processes are  important. 
ization scheme, developed by Dr. Robertson, which estimates vertical  distri-  
butions of different  forcing functions on cumulus heating. 
satell i te-derived products, such as IR s a t e l l i t e  imagery and cloud-top temp- 
eratures,  t o  deduce cloud amounts and types. 

Vincent (1984) is in the process of revising a manuscript which 

In th i s  study, we plan to  apply a cumulus parameter- 

We also are using 
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A t h i r d  task, also presently i n  progress, i s  a study by another Ph.D. 
student, Huo-Jin Huang, t o  compute Southern Hemisphere energy budgets for  the 
tropics (0 - 30 S)  and middle la t i tudes (30 - 60 S ) ,  as well as the South 
Pacific portion o f  the tropics.  His study includes a diagnosis of energy 
conversions and contents i n :  (1) zonal and eddy form based on compilations 
derived both i n  spatial  domain and mixed space-time domain; and ( 2 )  wave 
number domain. 
daily variations of convective cloud systems (SPCZ and others) i n  the 
Southern Hemisphere. 

named tasks are  Vincent (1982), Huang and Vincent (1983), Robertson (1983), 
Vincent and Huang (1983), Vincent -- e t  a1 . (1983), Huang (1984) and Huang and 
Vincent (1984). 
Vincent (1984) were conducted primarily under this contract. 

Mr. Huang also has been examining variables related to 

Papers, which have been published to  date, t ha t  re la te  t o  the above- 

The research fo r  the l a s t  paper, p l u s  the manuscript by 

FOCUS OF CURRENT RESEARCH: 

O u r  current research involves the work of Ms. Kann, Mr. Huang and 
Dr. Vincent noted above. In t h i s  context, Dr. Vincent and two of his 
graduate students, Ms. Kann and Mr. Bernie Miller spent the week of 4 
March 1984 a t  Huntsville, AL discussing research w i t h  Dr. Robertson and 
us ing  the McIDAS system and MSFC computing f a c i l i t y  t o  conduct t he i r  
research. While there,  they briefed Dr. George Fichtl ,  Branch Chief for  
global-scale processes, on the i r  research progress. O u r  ongoing research 
also includes the work done by Dr. Robertson on modifying his cumulus 
parameterization scheme for  application to  the SPCZ. 
aspect o f  his research i s  to  obtain quantitative estimates of s a t e l l i t e -  
derived IR precipitation rates.  
elsewhere i n  t h i s  report. 

An important 

Details of his work are discussed 

PLANS FOR FY-85: 

In the coming year we plan t o  focus our research e f fo r t s  i n  four  areas: 
( 7 )  completion of SPCZ and Southern Hemispheric energetics work begun by 
Mr. Huang; ( 2 )  
Dr. Vincent and Ms. Kann; (3)  extension of Dr. Robertson's cumulus parameter- 
ization scheme and work on satell i te-derived precipitation estimates t o  
regions beyond the SPCZ; and ( 4 )  
t o  use satell i te-derived sea surface temperatures, together w i t h  our ECMWF 
data s e t ,  t o  compute moisture budgets for the SPCZ and Southern Hemisphere. 
The l a t t e r  task will provide us w i t h  another estimate of precipitation to  
compare w i t h  Dr. Robertson's resul ts .  

completion of the cyclone cases investigation begun by 

i n i t i a t i o n  of work by Mr. Bernie Miller 

Since this contract was only recently in i t i a t ed ,  i t  i s  n o t  feasible a t  
t h i s  time to  suggest recommendations fo r  new research. 
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